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Refinement

Refinement on F (A/0)max < 0.01

R = 0.035 Apma =025 AT?
wR = 0.045 Appin = ~0.41 e A™?
$=0.90 Extinction correction: none

2742 reflections

211 parameters

H atoms constrained

w = o (F?) + (0.02F)?
+ 0.6]

Scattering factors from Inter-
national Tables for X-ray
Crystallography (Vol. 1V)

Table 1. Selected geometric parameters (A, °)

Cll—Cl 1731 (2) N2—C8 1.308 (2)
S1—C8 1.734 (2) N3—C8 1.346 (2)
S1—C10 1772 (2) N3—C9 1.399 (2)
01—C9 1.199 (3) C6-C7 1.475 (2)
NI1—N3 1.374(2) C9—Cl10 1.491 (3)
N1—C7 1321 (2) C10—Cl1 1339 (2)
N2—C7 1393 (2) Cll—CI12 1.453 (3)
C8—S1—C10 89.60(8)  N3—C9—Cl0 107.0 (2)
N3—N1—C7 101.3(1) S1—C10—C9 112.1(1)
C7T—N2—C8 101.7 (1) C9—C10—CI1 120.0 (2)
N1—N3—C8 110.1 (1) C10—Cl11—CI2 131.3(2)
C8—N3—C9 H7.7(1) C12—Cl1—HI 1145 (2)
Cll—C1—C6 122.2(1) C11—C12—C13 118.2(2)
S1—C8—N3 113.6 (1) Cl11—C12—C17 1239(2)
01—C9—C10 128.2(2) C12—C13—H13 119.6

N3—N1—C7—C6 1775 (2) SI—CI0—Ci1—C12  —2.4(4)
C1—C6—C7—N2 ~165.6(2) CI0—CI1—CI12—C13  172.2(3)

0
Table 2. Hydrogen-bonding geometry (A, °)
D—H---A D—H H...A D...A D—H...A

C5—H5---N2 0.94 244 2.815(2) 104

CI1—HI1- - -0} 0.93 2.55 2.910(2) 104

CI7—HI17---S 0.95 2.50 3.218(2) 133

Data collection: CAD-4 EXPRESS (Enraf-Nonius, 1993). Data
reduction: MolEN (Fair, 1990). Program(s) used to solve
structure: SIR in MolEN. Program(s) used to refine structure:
LSFM in MolEN. Molecular graphics: ORTEPII (Johnson,
1976). Software used to prepare material for publication:
MOolEN (Fair, 1990) and PARST (Nardelli, 1995).

The authors acknowledge the purchase of the CAD-4
diffractometer under grant DPT/TBAG] of the Scientific
and Technical Research Council of Turkey.

Supplementary data for this paper are available from the IUCr
electronic archives (Reference: FR1204). Services for accessing these
data are described at the back of the journal.
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Abstract

The title compound, CysH;g0O,, is shown to contain a
cis-fused, five-membered lactone ring and bears some
resemblance to the ring system of palitaxel (Taxol™).

Comment

The taxane diterpenes are a group of substances iso-
lated from various yew (Taxus) species that, with few
exceptions, share the carbon skeleton (1) (Nicolaou et
al., 1994). A well known diterpene natural product con-
taining this framework is Taxol (Wani ez al., 1971). Re-
cently we described a practical procedure to construct
the BC-ring system of the taxane framework by a novel
reductive coupling reaction using samarium(II) diiodide
(Khan et al., 1997). As part of our current research pro-
gram we are aiming at the subsequent formation of the
A ring using the lactone moiety in key intermediate (3).
Compound (3) was obtained in isomerically pure form,
but the relative configuration of the stereocentres could
not be determined unambiguously by NMR analysis.
The X-ray analysis led to the determination of the struc-
tural features of (3) with the relative stereochemistry as
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depicted. The title compound has a five-membered lac-
tone ring cis-fused to a cyclooctane ring.

Me;SiO,

CO,Me
@)

The asymmetric unit contains two independent mol-
ecules, (I) and (II) (Fig. 1). Both molecules have very
similar bond lengths and angles. The conformations are
slightly different which is reflected by different torsion
angles (Table 1). The deviations from the ideal values
(90, 180°) show that molecule (I) has small distortions
at the bridgehead C4—C9 and (II) more at C19—C24—
C25—C26.

Fig. 1. Ellipsoid plots at the 50% probability level of (a) (I) and ()
(IT).

Experimental

The title compound (3) was prepared in a three-step reac-
tion starting from methyl 1-(2-vinylbenzyl)-3,3-dimethyl-2-
trimethylsiloxycyclopropanecarboxylate, (2), as reported else-
where (Khan et al., 1997).

CisHi502

Crystal data

CisHi302

M, = 230.29
Monoclinic
P21/C
a=10.7311(7) A
b=123123(2) A
c=11.0657 (8) A
£ =112.043 (4)‘:
V =2545.1 (3) A®
Z=8

D, =1202Mg m~*
Dy, not measured

Data collection

Stoe Stadi-4 diffractometer
w4 scans
Absorption correction: none
5857 measured reflections
5571 independent reflections
3727 reflections with

1> 20D
R = 0.016

Refinement

Refinement on F*

R[F? > 20(F%)] = 0.051

wR(F?) = 0.119

S=1.138

5571 reflections

452 parameters

All H-atom parameters
refined

w = U[o2(F2) + (0.033P)

+ 0.66P]

where P = (F} + 2FA)/3

Mo Ko radiation

A=0.71073 A

Cell parameters from 120
reflections

6 = 10.1-13.9°
p = 0.078 mm™'
T=300()K
Rectangular

1.06 x 0.87 x 0.36 mm
Colourless

Bmax = 27.02°

h=-13 - 12

k=-29—-0

[=0— 14

3 standard reflections
frequency: 120 min
intensity decay: none

(A/a')max = 0002

Apmax = 0.16 ¢ A7

Apmin = —0.15e A™?

Extinction correction:
SHELXL97 (Sheldrick,
1997a)

Extinction coefficient:
0.0133 (8)

Scattering factors from
International Tables for
Crystallography (Vol. C)

Table 1. Selected torsion angles (°)

C5—C4—C9—C10
C4—C9—C10—Cl1
C20—C19—C24—C25
C19—C24—C25—C26

175.98 (19)
88.7(3)
—179.38 (19)
84.8(3)

Data collection: STADI4 (Stoe & Cie, 1997). Cell refinement:
STADIA. Data reduction: XRED (Stoe & Cie, 1996). Pro-
gram(s) used to solve structure: SHELXS97 (Sheldrick, 1997b).
Program(s) used to refine structure: SHELXL97 (Sheldrick,
1997a). Molecular graphics: SHELXTL/PC (Sheldrick, 1991).
Software used to prepare material for publication: SHELXL97.

We are grateful to Professor P. Paufler for making the
four-circle diffractometer measurement possible.

Supplementary data for this paper are available from the IUCr
electronic archives (Reference: JA1001). Services for accessing these
data are described at the back of the journal.
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Abstract

The title compound C1,HgN,03, contains two fused
five-membered rings; a nearly planar pyrrolidine ring,
with a maximum deviation of 00352(11)A and an
oxazolidine ring in an envelope conformation. The
average C=0 distance of the pyrrolldme ketone groups
is 1 210(2)A The N—O distance in the oxadiazoline
ring is 1.458 (2) A. The structure contains a spiro-cyclo-
hexane group in a chair conformation.

Comment

The 1,3-dipolar cycloaddition of nitrones to different un-
saturated systems has been the subject of extensive in-
vestigation since this method can be used to synthesize
many heterocyclic compounds of great pharmaceutical
importance, such as indolizine, quinolizine and indole
alkaloids. A literature search revealed that few examples
of cycloadditions of nitrones to reactive dipolarophiles,
such as N-methyl- and N-phenylmaleimides, have ap-
peared (Padwa, 1984; Torssel, 1988; Griinanger & Vita-
Finzi, 1991; Cordero et al., 1989, 1990; Brandi et al.,
1992; Goti, 1996). For this reason, the title cycloadduct,
(I), was synthesized and its structure determined. Details
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of the synthesis, chemistry and spectroscopy of (I) have
been published elsewhere (Diiriist et al., 1999).

The structure of (I) contains two fused five-membered
rings, i.e. a 1,2-oxazolidine and an N—melhylpyrrolidine
ring (Fig. 1). The pyrrolidine ring system is nearly
planar, with a maximum deviation of 0.0352 (11) A for
the C5 atom. The C=O bond lengths of the ketone
groups are 1.210(3) A for C7=09 and 1.210(2) A for
C5=010. The O9 atom is essentially coplanar with
the ring, deviating by only 0.015 (3)A, while 010
deviates by 0.102 (3) A from the best-fit plane. The C16
N-methyl group has an N—C distance of 1.454 (3)A
and lies 0.061 (4)A from the best plane.

Fig. 1. ORTEPII (Johnson, 1976) drawing of (I) with ellipsoids at the
50% probability level.

The oxazolidine system, by contrast, is a puckered
ring. The ring has an envelope conformation with the
N2 atom in the flap position and puckering parameters
Q0 = 0403A and @ = 215.85° (Cremer & Pople,
1975) The endocyclic torsion angle around C3—N2
is —40.1(2)° and around N2—OI is 42.6(2)°.
N—O bond distance in the ring is 1458(2)A (N2—
0O1), which compares well with similar distances in
previously reported structures (Grigg et al., 1993; van
Eijk et al., 1988). The C17 N-methyl group has a C—
N distance of 1.464 (3) A and, along with the H atoms
at C8 and C4, lies on the convex side of the bicyclic
system, which also occurs in similar compounds (Grigg
et al., 1993).
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